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Brief Abstract 

This award provides support for the development and initial implementation of an 
interdisciplinary Master's Program with a concentration in Optics and Photonics Technology. 

This program is a collaboration between the University of Alabama in Huntsville, Alabama A&M 
University, Northwest Shoals Community College, the NASA Marshall Space Flight Center, the 
U S Army Missile Command, Oak Ridge National Laboratory, the National 
Institute for Standards and Technology, Advanced Optical Systems Inc., Dynetics, Inc., Hughes 
Danbury Optical Systems, Inc , Nichols Research Corp , SCI Inc , and Speedring Inc These 
organizations have been participating fully in the design, development and implementation of the 
program This program is directed at both traditional students as well as government and defense 
workers who desire specialty education in practical optics and optical systems design and 
manufacturing It is intended to produce highly trained graduates who can solve practical 
problems, and includes an on-site practicum at a manufacturing location 

The broad curriculum of this program emphasizes the fundamentals of optics, optical systems 
manufacturing and testing, and the principles of design and manufacturing-to-cost 
for commercial optical products 

The degrees offered are the MS in Physics and the MSE in Electrical Engineering with 
concentration in Optics and Photonics Technology through the Physics and Electrical and 
Computer Engineering departments of UAH with support from and in consultation with the 
Steering Committee composed of representatives from each of the participating organizations plus 
a student representative 


1. Introduction 

An interdisciplinary Master's Program with a concentration in Optics and Photonics 
Technology is offered under the U S. Manufacturing Education and Training Activity of the 
Technology Reinvestment Project (TRP). 

A number of industries, government and academic organizations are participating fully in the 
design, development and implementation of this program The program will produce highly 
trained graduates who can solve practical problems It includes an on-site practicum at a 
manufacturing location 

The program is designed to enable full-time students and the government and industrial 
defense work force to transition to commercial manufacturing, enhancing their competitiveness in 
the global marketplace, and to expand the U. S job base and economy The broad spectrum 
curriculum of this program emphasizes the fundamentals of optics, optical systems manufacturing 
and testing, and the principles of design and manufacturing to cost for commercial products. The 
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participating organizations are providing extensive personnel and laboratory facilities to ensure 
successful implementation and sustainment of the program. 

The MS in Physics and MSE in Electrical Engineering Degrees with concentration in Optics 
and Photonics Technology are offered by the respective University of Alabama in Huntsville 
(UAH) academic departments under the auspices of the UAH Graduate School, with support 
from and in consultation with the Steering Committee chaired by Dr. John O Dimmock, Director 
of the Center for Applied Optics. The Committee is composed of representatives from each of 
the participating academic and industrial organizations, as well as a student representative from 
UAH 

The degree consists of thirty-three credit hours, of which twenty-seven are classroom hours 
in new and existing courses offered by UAH and Alabama A&M University (AAMU), and six 
credit hours consisting of a practicum and thesis to be executed at one of the on-site locations. 


2. Activities and Deliverables 

a. Current and Completed Project Activities 

Table 2 summarizes the project activities and deliverables for this reporting period. Four 
new courses were developed 

1 Optomechanical Design and Manufacturing was developed and taught by Dr Anees Ahmad 
and Mr Darell Engelhaupt during the spring semester last year with four students completing the 
course. The class is currently being taught this spring. 

2 Optics and Photonics Systems Design was developed and taught by Dr. Mustafa Abushagur 
in the spring semester last year with eight students completing the course. This class is also being 
taught this spring 

3. Optical Testing and Fabrication was developed and taught by Dr. Lloyd Hillman in the fall 
semester with five students completing the course 

4. Integrated Product and Process Design was developed and taught by Dr. Phil Farrington in 
the fall semester with seventeen students completing the course. 

Dr Don Gregory and Dr Gregory Nordin supervise two students, Paul Burke and Jeff Meier, 
who began work on their practicums at NASA/Marshall Space Flight Center the beginning of 
summer, 1995 

In addition to these curriculum and training tasks, the following significant activities were also 
accomplished: 
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1 . The program was highlighted at a booth which was acquired by UAH at the 1 1th Annual 
Technical and Business Exhibition and Symposium held at the von Braun Civic Center on 
May 16 - 17, 1995. The symposium was attended by over 5,000 individuals and many picked 
up materials available at the booth describing the program. Materials associated with this 
were included with the 3/19/95 - 6/18/95 Quarterly Report. 

2. A meeting to review the first year of the program was held with the students on May 24, 

1995 The students reported that the program was going well and that they were looking 
forward to their summer practicum experiences. One recommendation was that it would be 
useful if a single practical design and fabrication problem could be identified at the start of 
the program and carried through all of the core classes. This recommendation was passed on 
to the faculty who are attempting to incorporate it into the 1995-1996 curriculum. 

3. An invited talk on the program was presented at the 1995 International Conference on 
Education in Optics associated with the Annual Meeting of the International Society for 
Optical Engineering on July 10, 1995 The manuscript is attached to the 3/19/95-6/18/95 
Quarterly Report This paper has been published in the proceedings of the conference, SPIE 
Proceedings Volume 2525, paper 35, pgs 370- 378. A second presentation the program was 
given at the Optical Society of America Forum on Education and included in the proceedings 
of this conference as well These two papers are essentially identical 

4. An additional nine students entered the program in August and two scholarships were 
provided with project funds. 

5. Meetings were held with each student in the program and with all students collectively to 
discuss the program requirements and objectives and the needs and interests of the individual 
students as well as their plans for completion The principal issue was the lack of availability 
of all required courses in the evening for students with full time jobs This remains an issue 
as most of the students prefer the current schedule where most of the required courses are 
available during the day. 

6. A significant amount of advertising has gone out Program fliers have been sent to 140 
campus chapters of the Optical Society of America and the Society of Physics Students, and 
98 fliers were sent to companies working in optics and photonics technologies See 
Attachment 1 Further the availability of the program and financial aid was included on the 
UAH web site with links to the NSF/MET site as well as the web sites of the optics and 
photonics professional societies. 

7 The Second Annual Review of the program was held on March 6, 1996 Attachment 2 is a 
copy of the agenda, attendee list and presentation materials. There was substantial discussion 
following the student presentation by Paul Burke, the student representative on the steering 
committee. The students indicated that the program would benefit by having more 
opportunities for laboratory work and by having more of the courses available in the evening. 
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These recommendations will be addressed by the faculty during the next reporting period 
Further it was determined that the students were not sufficiently familiar with the courses 
offered under the program by Alabama A&M University. A visit to that campus is planned 
to rectify this situation. 

b. Activities Planned or Begun for the Next Reporting Period 

1 . Faculty committees have been established for five of the new students and will be established 
for the remaining four in the next reporting period, 

2. Practicum activities for some of the second class have been initiated and will begin for the 
rest of the students this summer. 

3. The student issues noted in subparagraph 7 above will be addressed by the program faculty in 
consultation with the students. 

4. The visit to Alabama A&M University campus, noted above, has been scheduled for March 
20, 1996. 


3. Commitment to Education 

Under this program a new concentration option under the Master's of Science (Physics) and 
Master's of Science in Engineering (Electrical Engineering) degree programs of the University of 
Alabama in Huntsville was developed and approved by the Alabama Commission of Higher 
Education of The University of Alabama System This concentration consists of courses offered 
by the University of Alabama in Huntsville and by Alabama A&M University in Normal, Alabama. 
It includes four new courses, as described in section 2 of the annual report for 1994-1995, 
focussing on practical optics design and manufacturing and on manufacturing management It is 
our opinion that the combination of fundamental optical science, design and manufacturing, and 
manufacturing management offered under this concentration is unique. It is expected that this 
concentration will fully prepare students for leadership roles in practical optics and photonics 
manufacturing of both military and commercial products. 

To date there are only two "manufacturing workforce" students in the program even though 
considerable effort was expended in advertising the program broadly throughout the optics 
commercial and defense industrial base We have extensively advertised this opportunity to this 
community for the fall of 1 996 matriculation. In addition to mailing flyers we have strongly 
encouraged the industrial and government members of the Steering Group to encourage their 
employees to consider this opportunity It is, of course, too early at this time to assess the results 
of these efforts Although the two working students have indicated a desire to have more of the 
courses available in the evening, and we intend to address that, we have not gotten the indication 
that course schedule has been a deterrent to prospective students. 




Technology Reinvestment Project Manufacturing Education and Training - NAG8-1028 


5 


The University of Alabama in Huntsville has supported two students in this concentration 
with assistantships. The program is fully multi-disciplinary, involving courses developed and 
offered by the Physics, Electrical and Computer Engineering, and Industrial and Systems 
Engineering Departments, the Optical Science and Engineering program and the Center for 
Applied Optics Establishing this multi-disciplinary program was possible only through the 
establishment of teamwork and partnerships across these disciplines as well as between 
institutions and private and public sectors The outcomes are currently being implemented and 
tested They will be assessed and disseminated in the next two periods of the program 


4. Innovativeness 

This multi-disciplinary concentration is new at the University of Alabama in Huntsville and 
we believe in the United States. The coursework includes fundamental optical science, practical 
optics and photonics design, fabrication, testing and manufacturing, and manufacturing 
management Several of the courses include hands-on activities and the onsite practicum involves 
project work at industrial and government locations 

Educational materials used in the four new courses, in particular, deal directly with optical 
and photonic systems design fabrication, test, evaluation and manufacturing as well as 
manufacturing management. All of the new courses as well as the curriculum as a whole have 
been developed with industrial involvement and with the approval of the Steering Committee 
which has a strong industrial flavor Industrial experts are involved in the development and 
delivery of all of the new courses offered in this concentration. 


5. Target Populations 

Information has been distributed several times as follows: Through the Alliance for Optical 
Technology to Government and defense workforce, graduating seniors locally (UAH, AAMU, 
Oakwood College) and nationwide, and to student chapters of the Optical Society of America A 
brochure and admission form is sent to each prospective student who inquires 

Alabama A&M University, an Historically Black University, has been involved in this 
program from the initial planning stage. Several of the courses offered in this concentration are 
given at Alabama A&M, and a representative of Alabama A&M sits on the Steering Committee 
and contributes to the program guidance Historically Black and Minority Institutions in the 
southeast which have Dual Degree Programs with UAH have been particularly targeted in our 
advertising campaign 


6. Resources - Leadership, Management, and Team 
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The project team consists of a balanced mix of faculty and industrial personnel The names, 
affiliations and areas of expertise of the key project team members are listed as follows 

Key Project Faculty: 


Name 

Department 

Areas of expertise 

1. Dr. John Dimmock 

Center for Applied Optics 

Solid State Physics 

2. Dr. Anees Ahmad 

Center for Applied Optics 

Optomechanical Engfg 

3. Dr. Mustafa Abushagur 

Electrical Engineering 

Optical Signal Processing 

4. Dr. Llyod Hillman 

Physics 

Lasers and Quantum 
Elec. 

5. Dr. Phillip Farrington 

Industrial Engineering 

Mfg. Systems and QC 

Key Industrial Personnel: 

Name 

Industry 

Areas of expertise 

1. Dr. Robert Berinato 

Dynetics, Inc. 

Electro-optics 

2. Mr. Philip Stahl 

Hughes Danbury 

Optical Fab and Testing 


A much larger group of faculty, industry and government personnel are members of the Steering 
Group as shown on Attachment 3 . 

The overall program is guided by the Steering Group described above. The program 
development and management is provided by the Faculty Committee. 


7. Resources - Equipment, Facilities, and Teaching/Learning Laboratories 

The labs used in this program are housed in our 1 10,000 square foot optics building which 
was specifically designed for state-of-the-art optics research It contains four floors of 
vibrationally-isolated and environmentally-shielded lab core, which includes over 6,000 square 
feet of cleanroom space. 

The labs currently being used are the Virtual Prototyping Laboratory and the Optical 
Design Laboratory A variety of capabilities exist to perform virtual prototyping of complex off- 
axis aspheric optical systems, direct transfer of optical ray traces and surfaces to AutoCAD Finite 
Element Analysis (FEA) programs, and CNC machines for optical parts fabrication. Software 
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includes: AutoCAD release 13 with AME (Advanced Modeling Extension) capability, mechanical 
fasteners and geometric dimensioning and tolerancing symbols libraries, Autospell and a text 
editor. Hardware includes 486 and Pentium computers and a Hewlett-Packard Draflpro EXL 
color pen plotter (A-E size). The Optical Design Laboratory contains the best commercial optical 
design programs (CODE V, SYNOPSYS, and others), in addition to a unique link to CAD and 
Finite Element Analysis, resulting in the ability to: 

1) design leading-edge optical systems with tolerancing and fabrication specifications; 

2) download to CAM, and 

3) optimize the optical systems for manufacturability and performance. 


8. Resources - Budget 

With the completion of the initial new course development, the faculty have not been 
charging all of their class and preparation time but have been considering a large portion of this 
time as cost sharing to the contract, thus freeing up funds to support students and some travel. 
The result of this is that we had not spent all of the money in the second year of the contract that 
was planned, and we will carry this over into the following year enabling us to support additional 
students in the program Funds were expended for salaries, student support and advertising the 
program in national magazines as well as group mailings of literature developed for the program 


The cost sharing for the second year was 2.07 of the TRP award expended Personnel 
from Dynetics prepared and delivered four lectures for EE 570 and EE 670 courses, prepared 
practicum opportunities and served on the Steering Committee. Nichols also prepared practicum 
opportunities to be available to POMO students. NASA/MSFC provided stipend, personnel and 
facilities for two students to do their practicum 


9. Industrial Involvement 

Tables 6 and 7 indicate the industrial involvement in the program. The involvement has 
been through the overall program development and guidance provided by the Steering Group, the 
industrial participation in the course development and delivery, and the support through the on- 
site practicum opportunities. Firms involved include both small business and large business as 
well as both defense and commercial businesses. 


10. Assessment 

This program is under continuous assessment by the Steering Committee which includes a 
student representative The Steering Committee review on March 6, 1996 evaluated the program 
progress in its second year It was felt that the program is generally meeting its objectives 
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although we hope that the number of students, particularly those in industry, could be increased 
The students in the program are generally pleased with the course work and schedule except in 
the areas of laboratory involvement and evening alternative class scheduling. These issues will be 
addressed as noted above We are disappointed that it has taken considerably longer for the two 
original students to complete their practicum projects and graduate than originally expected 
However, the students themselves do not appear to be as concerned. The projects undertaken 
have turned out to be more substantial than originally thought. In hindsight this should not have 
been a surprise We will need to counsel incoming students to expect two years for their degree 
rather than the sixteen months originally budgeted. Further assessments are planned for 
September 1996 and February 1997. Assuming that we get another increase in students 
comparable to that experienced this last year, the program should be self sustainable at that time 
with the possible exception of stipends for students This will be addressed in the next year of the 
program We will also, of course, track the graduates to follow their career progress after 
graduation and compare it with other UAH MS and MSE graduates in Physics and Electrical 
Engineering during the same period to assess overall program success. 

11. Current Research Support of Senior Personnel 

This project is monitored by the NASA Marshall Space Flight Center 

12. Animal Care and Use, Institutional Biohazard Committee and Human Subject 
Certification 

Not applicable 

13. Other Significant Information 

None. 


14. Attachments 

Attachment 1: Flier 
Attachment 2: March 6 Meeting 
Attachment 3 : Steering Group 
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F M 

US 
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NA AA C H P 1 A 

Foreign 

Disabled 

Students Doing 
Internships in 
Industry 
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Dve statist: 
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;he summer internship summer of '9 
2 1 

i- list 


Active Defense 
Workers 

2 

1 1 

2 

2 



Displaced Defense 
Workers 


1 

1 

J 

j 






Race/Ethnicity for U.S. citizens and permanent residents only: (NA) Native American; (AA) African 
American, not of Hispanic origin; (C) Caucasian, not of Hispanic origin; (H) Hispanic; (PI) Pacific Islander; 
(A) Asian. 
















Table 4: Functional Expenditures 


Functional Category Current Year 


Faculty Salaries 

$21,756 

Student Salaries 

$ 5,814 

Research Staff Salaries (Full-time (non-teaching) 
research scientists and technical support) 

$ 337 

Post-Doc Salaries 


Administration Management Salaries (clerical 
support, contracts officer.etc.) 

$13,429 

Other Salaries 


General Operating Expenses 

$ 3,888 

Facilities 


Travel 

$ 989 

Equipment 


University Overhead-Indirect Costs 

$19,770 


Total 


$65,983 
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ATTACHMENT 1 




■ A Practice Oriented Master's Degree Program In 

. Optics & Photonics Tochnology 


Engineering 
& Science 


Introduction 



l 
i 
I 
I 

I CO c 

§ 83 

I u £ 


A unique, industry-oriented interdiscipli- 
nary Master's degree program with a concen- 
tration in optics and photonics technology is 
being ottered at The University of Alabama in 
Huntsville under the U.S. Manufacturing 
Education and Training Activity of the 
Technology Reinvestment Project. 

A large number of industries, government 
and academic organizations have partici- 
pated in designing, developing and imple- 
menting this program to produce highly- 
trained graduates who can solve practical 
problems. It includes an on-site practicum at 
a manufacturing location. 

The program is designed to enable full- 
time students, and the government and 
industrial defense work force to transition to ^ 
commercial manufacturing, enhancing their deve 
competitiveness in the global marketplace, 
and to expand the U.S. job base and economy. Some 
distinguishing features of this program include: 

• A mix of science, engineering and manage- 
ment courses; 

• Applications-onented courses with design and 
hands-on laboratory content; and 

• An on-site practicum at an industry or govern- 
ment research laboratory. 

The program emphasizes the fundamentals of 
optics, optical systems manufacturing and testing, 



A 3-D model of a compact imaging spectrometer 
developed at UAH 


and the principles of design and manufactur- 
ing to cost for commercial products. Partici- 
pating organizations provide extensive 
personnel and laboratory facilities to ensure 
success. 

The program is offered by the Electrical 
Engineering and Physics departments of The 
University of Alabama in Huntsville (UAH) 
under the auspices of the UAH Graduate 
School. 


Admission Requirements and Financial Aid 


* A bachelor's degree in science or engineering 
from an accredited institution; plus 

* A minimum average of B (GPA of 3.0) on the 
undergraduate record; and 

* A minimum score of 1 ,500 on the aptitude test 
(verbal, quantitative, and analytical) portion of the 
GRE. 

These are Graduate School requirements. Some 
departments may require higher averages or 
additional qualifications. The applicant whose 
native language is not English is required to take 
the Test of English as a Foreign Language (TOEFL) 
and score at least 500. 


Financial aid is available for all qualified 
students. Information regarding financial 
assistance is included with the application 
material sent to each prospective student. 

Further information may be obtained by 
calling the Center for Applied Optics at 
(205) 895-6030. 

UAH 

The University ot Alabama in Huntsville 




A Practice Oriented Master's Degree Program in 


UAH 

THo University of Alabama In Huntsvlle 


Colleges of 
Engineering 
& Science 


3 » 





Colleges of 

Engineering 
and Science 



Curriculum Requirements 

21 hours of required core courses, including: 

* 6 credit hours in optics principles; 

* 9 credit hours in optical design 

& manufacturing technology; 

* 6 credit hours in engineering management. 

6 hours in elective courses (two courses to be 

taken m one of the following areas): 

a. Optical systems and engineering 

b. Quantum optics 

c. Optical signals 

d. Optical communications 

e. Optical materials 

f. Manufacturing technology: Systems 

g. Manufacturing technology: Quality 

h. Manufacturing technology: Statistics 

i. Manufacturing technology: Reliability 

j. Engineering management, integrated 

production 8c processes 

k. Marketing, management and 

management science 

l. Physics 

6 hours of on-site practicum and a thesis. 

Facilities 

The focal point of all optics research at UAH is 
the 118,000-square-foot Optics Building. There are 
more than 20 advanced optics laboratories in the 
building. These labs are administered by faculty 
from the physics, electncal and computer engi- 
neering, mechanical and aerospace engineering, 
and the chemical and environmental engineering 
departments, as well as researchers from UAH's 
Center for Applied Optics. 

Some of the unique laboratories are: 
Experimental Mechanics and Applied Optics. _ 
Holography 8c Speckle Metrology; 

Optical Coatings; 

Optical Design and Modeling; 

Optical Fabrication; 

Optical Information Processing; 

Optical Metrology; 

Opto-electronics Research; 

System Prototyping; and 
Virtual Prototyping. 


The following laboratories at Alabama A8cM 
University are also available: 

Crystal Growth; 

Fiber Optics; 

Glassy Carbon Manufacturing; 

High Temperature Furnace; 

Holography; 

Laser Labs; 

Materials Characterization; 

Materials Irradiation Center; 

Microgravity Space Experiments; and 

Optical In-situ Crystal Growth Rate 
Measurement. 

Practicum Examples 

A number of on-site practicum opportunities 
are available for the students in the areas of 
precision optical fabrication; diffractive, binary 
and coherent optics; optical wave guides; 
metrology instruments for scatter and figure of 
aspheric optics; optical image processing; 
acousto-optic and microwave devices; optical 
instrumentation for ice detection; laser ranging; 
remote sensing; cryogenic radiometry; and fiber 
optic sensors. These practicum are offered at the 
facilities of the following program affiliates: 

* NASA/Marshall Space Flight Center 

* U.S. Army Missile Command 

* Oak Ridge National Laboratory 

* National Institute of Standards 8c Technology 

* Advanced Optical Systems 

* Dynetics, Inc. 

* Hughes Danbury Optical Systems, Inc. 

* Nichols Research Corporation 

* SCI Systems, Inc. 

* Speedring, Inc. 


For more information, please contact: 


Dr. John O. Dimmock, Program Director 

Center for Applied Optics 

University of Alabama in Huntsville 

Huntsville, AL 35899 

Phone: (205) 895-6030, Ext. 400 

FAX: (205)895-6618 

E-mail: dimmockj@email.uah.edu 


A Space Grant College 

An Affirmative Action/Equal Opportunity Institution 
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MS/MSE Concentration in Optics and Photonics Technology 
Second Annual Program Review, March 6, 1996 
UAH Optics Building, Room 234 



"O 

CO 


§ 

J 

X 



<u 

I 

GQ 


s 

2 


<L> 


% 


C 0 



<u 

CQ 


% 

•g 

> 

o 

T3 


03 
, 03 

o 

O 


g 

o 

O 

"O 

o 

£3 

G 


.1 

c/5 

03 

Q 

£ 

00 

C/D 

C/5 

O 

*£ 

o 

o 

cu 


03 

o 




a 


C/5 

0) 

o 

13 

o 


45 

03 

a 

£ 

o 


W) 

C 

4~» 

C/5 

03 

E— 1 


aw C 

55 c3 


a. a 
O O 


G 

od 

o 

C 

x> 

03 

13 

o 

a- 

O 


5 

C/5 

03 

Q 

C/5 

C/5 

03 

03 

o 

£ 


G 

O 

4—* 

o 

G 

O 

£ 

T3 

03 

c3 

fcb 

03 


t; 

o 

Cu 

03 

06 


03 

4 — > 

o 

03 


55 

C/5 

G 




cd 

T3 

Cl 


o 




< 






O 

o 

o 

o 

o 

m 

o 

*r> 

© 

cr> 

o 

o 

o 

O 

1 -^ 

CM 


o 

r— ( 

m 


o 


m 

rf 


o 

o 

© 

© 

pi; 




ON 

as 

ON 

6 < 

On 

* — ' 

*“ * 




’—i 

r — 4 

»— * 



iscussion, Actions Dimmock 




POMP STEERING COMMITTEE 

MEETING TITLE 


3/6/96 

DATE 

Attendees Company Phone FAX 







MS in Physics / MSE in Electrical Engineering 


O CO 

X C 

S -2 

0. to 
N 

g C 
2 n 
§ 2 ? 

» o 


* E 

* i 

o> > 
O 6 
o o 

j= ■o 

o C 
o CO 

o 

5 i 

#3 O 

k. *0 

0 CO 
T3 O 
c < 

■o ^ 
o ^ 

1 1 



>s 



O) 



o 

c 


o 

c 

• 

E 



0 


o 

O) 


0) 

CO 



c 


o> 

c 

CO 


2 


*c 

O) 


3 

c 


o 

«2 

3 

•++ 

<0 

o 

3 

C 

o 

«2 

o. 

CO 

2 

3 

C 

o 


CO 

c 

k 

*o 

c 

2 

0. 

CO 

H 

CO 

o 

c 

O) 

o 

■■■ 

Q. 

CO 

0 

o 

<0 

O 

Q 

CL 

< 

< 

< 


um at a Manufacturing Location 





MS/MSE Concentration in 



Brown 




Gmiculii 


.2 





MS in Physics/MSE in Electrical Engineering with 
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EE570 OPTICS AND PHOTONICS SYSTEMS DESIGN 


Spring 1996 


Instructor: Dr. Mustafa A.G. Abushagur 

408 Optics Building 
895-6215 ext. 408 


Textbook: Saleh and Teich, Fundamentals of Photonics , Recommended . 


Grades: Homework 20% 

Midterm 20% 

Term Paper 30% 

Final 30% 


Course Outline: 

1. Components 

1 . 1 Light Sources 

1 .2 Detectors 

1 .3 Modulators 

1.4 Lenses and Mirrors 

1 .5 Diffractive Optical Elements 

1 .6 Fibers and Fiber Components 

2. Subsystems 

2.1 Transmitters 

2.2 Receivers 

2.3 Detector Arrays and Drive Electronics 

2.4 Optical Correlators 

2.5 Post Processing 

3. Systems 

3.1 Telescopes 

3.2 Optical Pattern Recognition 

3.3 Adaptive Signal Processing 

3.4 Laser Radars 

3.5 Infrared Systems 

3.6 Fiber Communication Networks 

3.7 Fiber Imaging 

3.8 Fiber Sensors 




TERM PAPER 


Due 4/3/96 

I. The term project will consist of two parts: 

• Term paper to be submitted by 4/3/96 

• Presentation of the paper on 4/3 and 4/10 

II. The project is a system design with the following requirements: 

1 . Define the specifications of the system 

2. Sketch of the system 

3. Identify the different components 

4. Analyze the system for: power, data rate, resolution, speed, performance, cost, .... 

5 . Design the system based on performance, cost and reliability. 

6 . Use off-the-shelf components and specify vendor and part numbers when possible. 

III. Examples of systems: 

Fiber link 

Fiber optic bundle telescope 
Acousto-optic Spectrum Analyzer 
Optical pattern recognition system 

IV. Design Teams 

Design teams consist of two students each. 
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Guest Speakers: Professor Russell Chipman 

Dr. Robert Berinato (Dynetics) 
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e) Fiber sensors 

f) Adaptive signal processors 

g) Optical neural networks 

h) Optical interconnects 




Optical and Photonic Systems Design 

EE 570/OSE 570 




• S W) 


modsatoors, fibers, fiber splicers and connectors, grating and diffractive 
optical elements, laser diodes, light emitting diodes, photodetectors, and 
CCD arrays, imaging systems, correlators, optical communication 
networks, and optical signal processing system design. 




OPTOMECHANICAL DESIGN AND MANUFACTURING 

(EE670/PH670) 
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borne special topics including metal optics, diamond machining, and 
replication methods for low-cost rapid prototyping are also discussed. 
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Introduction to Optomechanical Design for Mechanical Engineers 
by Daniel Vukobratovich. SPIE Short Course Notes. 
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Fabrication methods: 2 weeks 
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(temperature, shock and vibrations) 
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Knife-edge, Hartman, Ronchi 
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ISE 570 

Integrated Product and Process Design 
Fall Semester, 1995 


Dr. Phillip A. Farrington 
Office 221 EB [895-6568] 

Office Hours: Tuesday 9:00am- 1 1 :00am and by appointment 
Course Description: 

Introduces the concepts and tools which support integrated product and process 
design. Particular attention will be paid to multi-functional teams and their value in 
promoting the concept of life-cycle engineering. Students will also gain experience with 
tools and technologies which support the IPPD philosophy and are used to address the 
design-to-cost and performance issues that arise in new product development. 

Text: Clausing, Don, Total Quality Development: A Step-By-Step Guide To World- 
Class Concurrent Engineering, ASME Press, New York, New York, 1994. 

Katzenbach, Jon R., and Douglas K. Smith, The Wisdom of Teams: Creating the 
High-Performance Organization, Harper Business, New York, New York, 1993. 

References: Tool and Manufacturing Engineers Handbook, Volume 6, Design for 

Manufacturability, Edited by R. Bakeijian. 

Pugh, Stuart, Totfal Design: Integrated Methods for Successful Product 
Engineering, Addison-Wesley Publishing Company, Wokingham, 

England, 1990. 

Course Requirements and Grading Policy: 

Midterm Exam 100 points 

Wisdom of Teams Exam 50 points 

Team Project 100 points 

Case Study 50 points 

Final Exam 1QQ points 

Total Points 400 points 

Late Homework and Make-up exam Policies: 

1) Any changes in this syllabus or the grading policy will be announced in class. 

2) No late homework/lab assignments will be accepted without prior permission. If you 
must miss a class, you should turn in your homework early. 

3) Any missed exam will be made up during the final week of classes at my convenience. 



ISE 570 

Integrated Product and Process Design 
Preliminary Schedule of Topics 
Fall Semester, 1995 



Date Topic 

8/24 Course Review/IPPD Overview 


8/31 


IPPD Overview/Product Planning & Design 


9/7 


Integrated Product Teams/Product Planning & Design 


9/14 


Empowerment/Product Planning & Design 


9/22 


Team Building/Concept Selection 


9/28 


Subsystem Design 


10/5 


Subsystem Design 


10/12 


Midterm Exam - 2.5 hours 


10/19 


Piece Part Design 


10 


10/26 


System Verification 


11 


11/2 


Developing Production Capabilities 


12 


11/9 


Pilot Production 


13 


11/16 


Wisdom of Teams Exam 


14 


11/30 


Implementation Case Studies 


15 


12/5 


Final Exam - 2.5 Hours 
























CC . 




UAH Practice Oriented M.S. in Optics Deg ree 


Paul Burke UAH Practicum 


Location : NASA Marshall Space Flight Center 

Optics and RF Division -- EB53 
Jim Bilbro, Ken Herren, Sandy Mongomery 


General Perspective 

• Research contract for one year at NASA MSFC 

• Power Beaming Project — High-Power Laser Diode Array 

• Create adaptive optic system utilizing optical fibers in IR 

• Verify proposed concepts for power beaming to 
geosynchronous orbit satellites 



Fiber Optic Phase Modulator for Laser Diode Array 


Program Review — NASA - MSFC j 

t 

i • 

j 

Proposal : 

| 

i 

i 

\ 

\ 

• Create a system to phase-lock 9 semi-conductor 
diode array \ 


• Analyze previous work on this problem 

i 

t 

• Demonstrate phase modulation capability for a 

master-oscillator and power amplifier (MOP A) 

\ 


• Power Amplifier supplied by Phillips Labs 
Kirtland AFB, New Mexico 








Procedure of Research: 


• Analysis of previous system 


• Polarization problems 


• Actuator Problems 


• System design and component acquisition 


• Phase Modulator 


• Piezo-Electric actuator - CIR Ltd. 


• Polarization-maintaining fiber - Andrew Corp 


Semi-conductor Power Amplifier - Phillips Labs 




Phase Modulator System Layout 












Phase Modulation Concept: 


• Changing the Optical Path Distance (OPD) 

• Stretch optical fiber to increase/decrease OPD 

• Polarization effects (PM fiber) 


Maintaining phase and mode in amplifier 

• Phase correction made before injection-lock 
• Temperature and drive current 

• Injection-locking with power amplifiers 

• High modulation bandwidth > 1 Khz 

Master laser can be split among many power 
amplifiers in an array 



Thermal 


Low 


Power amplifier 


Current 

Medium 

Power amplifier 

Fiber 

High 

Fiber arm 

(mechanical) 




• Any changes in power amplifier environment will 
change the gain curve and amplifying efficiency. 


• Temperature can be maintained to eliminate thermal 
effects using thermo-electric cooler 

(« X / 10 drift ) 

• Drive current can be maintained to within 0. 1 mA, 
making phase drift negligible 



Research W ork Results 


• Phase Modulation ability 

• Accuracy to 7u/8 ( A/4 in fringe pattern) 

• Linear response to signal current 

• Total phase shift possible »2n 

• Modulation bandwidth > 1 Khz 

• Image processing analysis 

• Video frame grabber and PC set-up 

• Phase modulation with power amplifier in place 

• Demonstration of phase matching 



Signal Voltage (Volts) 



Phase Change caused by Piezo Actuator 





Jeff Meier — Summer Practicum Description 

I. Introduction 

(Name, School History ,etc.) 

II. Project Description: 

A. NASA LIDAR Scanning Element 
30- Bending of Light Needed 
Must Be at least 90% Efficient 
Initial Prism Idea 

Diffractive Optic Idea 
Photorefractive Polymers 

B. Equations Produced From Maxwell's 

Eqns.: 

Bragg Angle Calculations 
Efficiency Equations 

C. Setup: 

(Laser split, columnized,and 

Recombined as in Young's Double slit) 

Coherence Problems 

Diffraction Problems 

Intensity of Each Arm 

Exposure Times 

Safety 

Film Handling 




Jeff Meier — Summer Practicum Description 


III. Testing: 

4 Different Wavelengths 
(633, 859, 1300, 2000 nM) 

Effects of Baking Film 

Near 100% Efficiency With a HeNe 

Laser 

Efficiency and An Relationships 
(An proportional to d fk) 

IV. Analysis of Results 

Calculate New Thickness 

Order New Film 

Settle for Best Film Available 

V. Final Work to Be Done 


Test New Film 
Make Final Optic 




UAH M.S. Optics Program Review 




Student Perspectiv e 
• Strengths 

• Course selection 

• Quality of instructors and material 

• Management courses add diversity 

• Application to real work 


• Suggestions 

• Incorporation of Lab work (• * ***) 

• Assistance in Practicum structure 

• Scheduling consideration for working student: 

• Distanced learning possibilities 




MS/MSE Degree Program in Optics and Photonics 

Technology 



Annual Review Meeting 
The University of Alabama in Huntsville 

March 6, 1996 





Physics^ Department Highlight 
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Members of Physics Department 

M. D. Aggarwal, Ph. D (Crystal Growth and Characterization) 






M. Schamschula , Ph.D ( Optical Computing) 






Members of Physics Department - Cont'd 
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Academic Programs 
Department of Physics 




§ c 

0) o 

I £ 

Q> o 

fit v 


2 

=3 

O 

-C o 
lo £ 

oT o 
.Si ^ 
<o 

£ § 

2 «r 

.c 

o E 

CO Q> 

•v *C 

>*■* ^ 
(Q (A 

o >2 

5 3 
p o 

Ui -c 


a g> 
§ £ 
I s 

i 5 


■ B.S. Physics with mathematics minor 





Academic Programs 
Department of Physics 
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Materials Science 
Optics/Lasers 

At least 15 hours of general courses, 45 hours of 
specialized courses and 12 hours of dissertation 






PHY 632 Elements of Materials Science 
PHY 634 Crystal Physics and Crystal Growth 
PHY 635 Magnetic and Optical Properties of Materials 
PHY 735 Materials for Radiation Detectors 




NSF- Minority Research Center of Excellence for 
Nonlinear Optics and Optical Materials 
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Parametric Mixing 

Inhomogeneous Deformation of Interface Layers 
Nonlinear optics in organic systems 
Characterization of NLO Materials 
A. Williams - Director 
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Services at: 


Center for Irradiation of 

Materials 

(http://cim .aam u.edu/) 


♦ Elemental Analysis 

♦ Ion Implantation 

♦ Characterization of Physical 

Properties 

♦ Scanning Single-Event Upset 

♦ Electrical and Optical 

Characterization 



Projects at: 

Center for Irradiation 
of Materials 

♦ Fabrication of Stacked Waveguides in 
LiNb0 3 

♦ Fabrication of Optical Channel 
Waveguides in GaAs/AlGaAs 

♦ Ion Beam Fixation of Holographic 
Patterns in LiNbO s 


•;v;i 


Fabrication of Ultra-fast Optical 
Non-Linearities in Geometrically Shap 
Metal Nano-Crystals Confined in Optical 
Materials 


♦ Combined Laser, Ion Beam, and 
Ultrasonic Techniques in Fabricating 
Nano-Structures 
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Research Capabilities of the Physics Department 
Alabama A&M University 
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Study of Optical Surfaces and Lenses. 

Squeezed States : Application in Optical Communication. 

Optical Computing, Optical and Optically Assisted Neural Network. 

Planetary and Space Physics 





b terials Science 























terials Research 










stal Growth Facilities 
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■ Crystal cutting and polishing 

■ BO MEM FTIR system 
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superalloys 

Polarizing and metallurgical microscopes 



brication and Processing 
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■ Crystal orienting goniometers 
u Solid State devices clean room 
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DOD, DOE and private companies 
u Research Funding: 5. 5 million Dollars/year 




Huntsville, Alabama " an employee owned company 
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BOB BERINATO 
DYNETICS, INC. 




an employee owned company 





INDUSTRIAL PARTICIPANTS 




ON-SITE TRAINING OPPORTUNITIES 




ACHIEVEMENTS TO DATE 
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INDUSTRY PARTICIPANTS HAVE DEFINED ON-SITE TRAINING OPPORTUNITIES, AND STAND READY 
TO HOST STUDENTS FOR SUMMER TRAINING 



ATTACHMENT 3 



POMO - Steering Grou 
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Jim Bilbro Bob Berinato 

John Carlisle 

Harry Craft, Jr. Hughes Danbury 

Sally Little Steven Donley 

Phil Stahl 





